This paper is on measuring the gap in returns to education between foreign-born and native workers in France, Germany, and Austria and investigates the extent to which this gap can be explained by a mis-match between the actual and the years of schooling typical for a given occupation. The return to usual years of schooling across different occupations is found to be higher than that for actual years of education. In the case of correctly matched workers who have the 'typical' education in a certain occupation, there is no additional reward in earnings for natives compared to foreign workers. Immigrants, however, have significantly lower wage returns in being over-educated than natives but are penalized less for being under-educated. JEL Classification: F22, I21, J24, J31, J61
I. Introduction
The relationship between education and its impact on earnings has been explored extensively by many economists. Accounting for the earning differential between migrant and native workers based on their schooling, however, is still relevant and an interesting research topic for both practitioners and policy makers given the flexible and highly competitive labour markets of the developed economies. Different educational systems across countries pose a real challenge for policy makers in recognizing the educational degrees and technical skills of foreign-born workers in their countries. This may lead to foreign-born workers being employed in occupations where the average level of education across employed workers is higher or lower than their own education level, which could translate into a potential mis-match in earnings between natives and migrants. Duncan and Hoffman (1981) started the literature by distinguishing between an individual's actual years of schooling and the 'typical' years of schooling prevailing in a certain job. Studies based on US data (e.g., Chiswick, 1980; Duncan and Hoffman, 1981; Cohn and Khan, 1995) suggest that the rate of return (impact on earnings) to 'typical' schooling is positive across occupations and exceeds that of over-education, while the return to under-education is negative.
This type of an analysis has been also applied to understanding why immigrants typically face lower returns to education compared to natives. Chiswick & Miller (2005) imply that the partial effect of an additional year of schooling on earnings for foreignborn workers in the USA is 2.5 percentage points lower than that for natives. Potential explanations for this phenomenon are that either human capital skills are not fully transferable across borders or that a year of schooling has a different human capital content across countries. Alternatively, migrants may face barriers in the labour market that result in fewer opportunities to find a job and thus may receive wages below their marginal productivity. One such example is work permits linked to specific job positions or geographical areas as in the case of the temporary restricted free movement of labour with respect to the countries that joined the European Union in 2004 and 2007. 1 A number of studies confirm the above premises and document an increase in the dispersion of labour market outcomes across immigrants examining data for Canada, Germany, Portugal and UK.
2 However, recent evidence from large EU economies is not available, which makes further research on the topic necessary and important in view of recent and future EU expansions and in view of recent large migration flows towards the developed Western labour markets. Furthermore, gathering evidence on the extent to which potential educational mis-matches occur between years of schooling and the 'typical' years of schooling prevailing in a certain occupation and its impact on earnings across natives and migrants in different countries could shed further light on the effectiveness of immigration policies across countries. A comparison between the educational returns to earnings of migrants versus natives subject to the conservative immigration policy of France, Germany, and Austria (analysed in this paper) on the one hand and the less restrictive immigration and integration policy of the UK and US (data based on existing studies) on the other will provide valuable insight into the success of these immigration policies and how well integrated migrants are across countries.
3
In this paper, I therefore extend the existing evidence of educational returns to earnings for natives and immigrants, by focusing on three European economies, Germany, France and Austria, which are characterized by substantial immigration flows during the last 40 years. By 1993, the total number of non-EU residents in the Community had reached 12 million. Of these migrants, one-quarter were Turks, who mainly resided in Germany and another quarter from North Africa were residing in
France. In 2003, the number of legally resident foreigners in Germany was 7.3 million, who comprised 8.9 percent of the total population, while France had 4.9 million immigrants representing roughly 8.1 percent of its population. The analysis (regression estimates) on France, Germany, and Austria, characterised by a rather conservative labour market access to immigrants, is compared further to those by previous studies on Baker and Benjamin (1994) ; Chiswick (1980) ; Kiker & Santos (1991); and Dustmann (1993) . Groot and Maasen van den Brink (2000) provide a survey of the literature. 3 See "Immigration policy and the welfare system" (2002) edited by T. Boeri, H. H. Hanson, and B. McCormick ; and see also Entorf & Minoiu (2005) .
migrants' earnings in the USA (Chiswick & Miller, 2007) and in the UK (Lindley & Linton, 2006) , exhibiting a more flexible labour market access. 4 The data are drawn from the Luxembourg Income Study (LIS), which transforms the original data files into a harmonized LIS data format, synchronizes definitions and labour market concepts, and makes all dataset variables comparable across different countries. This allows for an easy and robust comparison of the impact of years of education on the earnings of native and immigrant workers across the economies of Germany, France, and Austria 5 , which differ both in the size and composition of their migrant populations as well as in their migration policies over time.
The decomposition of the actual years of schooling variable into 'typical' education (the actual years of schooling match the years of schooling prevailing usually across occupations); over-education (the actual years of schooling higher than those typical across occupations); and under-education (the actual years of schooling lower than those typical across occupations) will provide an insight into the overall gap in payoffs to schooling.
I find no significant difference in the impact of 'typical' education on earnings between native and migrant workers in all countries of analysis, which shows that there is no additional reward in earnings in the case of natives compared to foreign workers.
However, foreign-born workers find it slightly more difficult to find employment in occupations matching their level of education. Furthermore, the return to usual years of schooling that prevail amongst workers across different occupations is higher and statistically different than that for actual years of education for both native and foreignborn workers in all countries. However, compared to natives, foreign-born workers have lower returns to over-education, which drive the gap in earnings between natives and the foreign-born. This could potentially be the evidence for differences in the 'quality' of education between native and foreign-born employees. Foreign-born workers find it more difficult to find jobs matching their education and may also face lower earnings than natives for similar levels of education beyond the prevailing level in a given occupation.
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Differences in immigration policies with respect to labour market access do not play a role while comparing the educational returns of native and migrant workers who have found a position perfectly corresponding to their education. The gap between educational returns of natives and workers across all countries in this case is nonexistent. However, France, Germany, and Austria reward their native workers more than they reward immigrants in the case where these workers have more years of schooling than that typical of workers in their occupation. In contrast, the UK and the US do not differentiate between migrant and native workers in rewarding over-education.
II. Theoretical Background
1. Over-education/Under-education Theories Hartog (2000) and Kiker, Santos, and Mendes De Oliveira, (1997) outline four different interpretations of the over/under-education phenomena: (i) a search and match framework in an environment of imperfect information, (ii) the human capital framework, (iii) the hedonic/assignment framework and (iv) the technological change framework.
Search and Match theory focuses on the existence of an 'educational mis-match' due to imperfect labour market information. This mis-match is only a temporary phase since it is directly related to the individual's age and experience on the labour market.
Workers with a given level of education search to improve their job level and move in cases where the offer is better than their current position overtime. Thus, the incidence of over-education falls with increasing age and experience and the incidence of undereducation at the same time decreases. The searching and matching interpretation is very likely to explain the initial educational mis-match of migrants whose qualifications were not recognized by the host country and who progress into better jobs over time.
Human Capital theory suggests that over-education results from the individual's choice of accepting a lower-level job in his early years of experience since it is a good investment opportunity. Sicherman (1991) shows that workers who have higher education than that 'typical' for the job are more likely to move to higher level occupations. This theory is supported by Alba-Ramirez (1993) who finds that overeducated workers are more likely to move to better occupations, while under-educated workers move to a similar job position within their occupation. The lack of international transferability of skills and the fact that a year of schooling for migrants could be different than a year of schooling for natives are among the reasons of why migrants could appear to be over-educated or under-educated, while in fact they are correctly matched with respect their actual schooling.
The Assignment Theory represented by the Sattinger (1993) paper for example, focuses on measuring the match between assigned heterogeneous workers to heterogeneous jobs. Within the general hedonic model, a job is characterized by a fixed level of 'typical' education, and individuals with varying levels of education might be assigned to this job. Equilibrium could be achieved by the free interaction of the demand for labour expressed as job requirements and the supply for labour expressed as workers applying for a particular job. For a given job level, the reward to attained education reflects the value of this particular education to the employer in the shape of an iso-profit curve. This curve is expected to be concave, or, in other words, the negative impact on earnings (penalty) of under-education should be larger than the positive impact on earnings (reward) of over-education. In general, returns to education depend on the specificities of the job, and the earnings difference between workers with different education varies due to the success of the assignment or the match.
The Technological Change Framework is to be found in Kiker et al. (2000) and suggests that the skills an individual acquires at school should be constantly improved so that they match and keep up with the technological changes in a country. Thus, these graduates will be more educated than their co-workers once they find a job. The employers are not able to hire immediately all those better educated workers, and hence, the existing workers will become in reality under-educated. Once the job requirements evolve, however, so that they reflect the skills and education of the newly hired graduates, these graduates will be considered over-educated with respect to those who are already on the job. According to this theory, for a given level of education immigrants from less-developed countries have an education that is based on a more distant technology than the developed economies and therefore are more likely to report that they are over-educated compared to immigrants from developed economies in an attempt to secure a job position.
In summary, according to both the Search and Match theory and the Human Capital theory, the incidence of under-and over-education diminishes over time with higher age and accumulated experience by individuals. While the first theory predicts that both over-and under-education occur less with the increasing of an individual's age and experience, the latter suggests that over-educated workers are likely to progress to better occupations compared to under-educated workers, who often move across similar positions within the same occupation. The Assignment theory predicts a higher earnings penalty of under-education compared to the over-education reward on earnings, while the Technological Change theory claims that immigrants from less-developed economies are more frequently over-educated compared to immigrants from developed economies.
Over-education/Under-education measurement and the existing literature
The positive relationship between education and earnings is well acknowledged by the economics literature. While the human capital models of Becker (1964) and Mincer (1974) assume that the education of a worker is fully utilized by his current occupation, the job competition model developed by Thurow (1975) suggests a more complicated relationship between education and earnings, which still advocates, however, a rigid structural view of jobs. Proponents of the latter view claim since the job market allocation is based on existing surpluses/shortages between individuals and jobs, some workers are likely to possess higher or lower education and skills than those typical in their job. Under this assumption, each occupation is characterized by a 'typical' level of education that is needed for a satisfactory job performance (see Kiker et al., 1997; Hartog, 2000) . Any worker's education above this 'typical' level is known as "over-education" and any education below the 'typical' level of education is "undereducation".
An important issue in the literature on over-education and under-education is how the 'typical' schooling is measured. There are three possible approaches regarding that issue depending on the perspective of defining the 'typical' education for a certain job: the job analysis approach, the worker self-assessment approach, and the realizedmatches approach. 6 According to the job analysis approach, the 'typical' level of education is specified for the different job titles across occupations by professional job analysts. Rumberger (1987) provides the empirical evidence for the above approach by using the US Dictionary of Occupational Titles and finds that over-educated workers in the US have lower rates of return than workers with the 'typical' level of education.
The worker self-assessment approach uses the information provided by the worker himself on what level of education is 'typical' in a certain occupation, or what is the typical minimum level of education required to perform the current job satisfactorily. This approach is used by Duncan and Hoffman (1981) , who confirm the results of Rumberger (1981) based on US data. Daly, Buchel and Duncan (2000) also employ the worker self-assessment approach in comparing the returns to over-education and under-education between the US and Germany and find that for both countries, surplus education receives a wage premium, while deficit education suffers a wage penalty.
The third method of realized matches, which I use in this paper, postulates that 'typical' education is indicated by the actual schooling of the workers in a particular occupation measured by the mean or the mode of that distribution. Any schooling that is above the mode/mean years of schooling for a certain occupation is considered to be over-education, and any schooling below the 'typical' education is respectively undereducation. A comparison of the benefits and drawbacks of all three approaches is given by Hartog (2000) . 7 He performs analyses using all three approaches and concludes that the results are not sensitive to the approach employed to measure 'typical' education. Verdugo and Verdugo (1989) use the mean and the standard deviation of schooling based on the 1980 US census as a benchmark for the 'typical' level of education. They find that over-educated workers earn less than their either adequately educated or under-educated counterparts and claim that the returns to over-schooling are negative. Cohn and Kahn (1995) replicate the analysis by Verdugo and Verdugo (1989) and Sicherman (1991) using the 1985 wave of the Panel Study of Income Dynamics.
While Verdugo and Verdugo (1989) claim that the returns to over-education are negative, Cohn and Kahn (1995) conclude that the returns to over-education are positive and those to under-education are negative. Daly et al. (1998) analyze American and German data over the 1970s and 1980s in an attempt to compare structural differences between countries regarding labour markets and the educational mis-match. They find that workers who have more schooling than typical for their job are rewarded, and those who have insufficient schooling are penalized with regards to earnings. Despite the fact that Germany has a much more structured educational system and labour market than the United States, the data show more similarities across countries than over time. Kiker et al. (1997) use the mode of the years of education as a reference for the required or 'typical' level of education of workers in Portugal. Chiswick and Miller (2008) find that compared to Whites, Black African, Other Non-White, and Indian men are more likely to be over-educated, whilst for women it is Indians and Pakistani/Bangladeshi's who are more likely to be over-educated.
The mode of years of schooling, which I use in this paper, is a different measure of the 'typical' education which does not suffer from some of the drawbacks in using the mean value (for example the frequency of the actual years of education required to perform a certain job might substantially differ from the occupational mean). However, as a robustness check of defining the 'typical' education I use also the mean and the standard deviation of the actual years of schooling and compare the results to those when the mode of schooling has been used.
While exploring the differences in returns to education among workers has initially driven research forward, concentrating on possible educational differences and their impact on earnings between natives and immigrants makes an additional contribution to the existing literature, given the recent and future EU expansion and the recent large migration flows towards the developed Western labour markets.
III. Data Description and Empirical Strategy
In this paper, I consider three European countries -France, Germany and Austria and compare a standard Mincerian specification using actual years of education to a Realized-Matches Approach specification, where the 'typical' education is defined by the mode of the education of workers in each occupation. The analysis is based on Luxembourg Income Study (LIS) 8 data and covers France (2000); Germany (2000); and
Austria (2000). The LIS is a micro-database compiled from labour force surveys from different countries. It provides demographic background information, work status and employment characteristics, at both the household and individual level. At the individual level, the LIS includes such demographic variables as age, marital status, the highest degree of education attained, ethnicity, migration status, and labour force status.
The advantage of the LIS data is that they are comparable across countries because the original data files are transformed into a harmonized LIS data format.
The aim of this paper is to compare the value of immigrant education systems (years of schooling) to the host country with respect to earnings across different economies. Since the seminal work of Becker (1964) , economists view the choice of education in the context of a utility maximizing individual, who invests in education as long as the present value of the costs of investment equals the present value of the returns to this investment. The Mincerian wage equation (Mincer, 1974) , which has been applied extensively in a multitude of studies, allows for a straightforward crosscountry comparison in calculating the return to education.
I analyze employed individuals of working age. The main specification employed in the analysis is as follows:
The monthly average earnings of the workers are expressed as a function of workers' education, experience, and different control variables, which characterize the workers and have a potential impact on their wages. In an attempt to take account of a potential mis-match on education in the labour market for each country, I estimate both The main difference between the two specifications is the education variable. In the standard Mincerian equation, earnings and education are correlated in a log-linear fashion. 13 The Realized-Matches Approach allows, however, for a more flexible approach, whereby returns (earnings) to education vary depending on whether the individual has a 'typical' education, over-education, or under-education. Therefore, each worker would be either over-educated, under-educated, or have adequate education (correctly-matched) similar to the usual years of education prevailing among the workers in his current occupation, which means that for every employee, either overeducation or under-education or both must be zero.
Alongside the education variables, both specifications allow for a range of control variables to explain the outcome: potential labour experience (approximated by the standard formula of ([Age -Years of Schooling -6]); a dummy variable for marital 8 www.lisproject.org 9 There is no perfect measure of education, and formal years of schooling are often used to approximate a given 'skill set' acquired by the individual. Therefore, the education variable is subject to a measurement error and is to be treated with caution. 10 The years of schooling have been imputed from the highest completed level of general education. For further details see Robustness Checks in section IV Mincerian vs. the Realized-Matches Approach. 11 The occupational variable across all countries is at a two-digit level based on the 4-digit ISCO-88 standard classification. Originally, Germany had 4-digit occupational information, which had to be aggregated to a two-digit level so that it would be comparable to the occupational information available in France and Austria. 12 Both over-and under-education are not exogenous variables; they approximate unobserved ability such as language skills. These variables are subject to a higher measurement error than the 'typical' education variable due to the fact that individuals in these categories exhibit a-typical levels of education. 14 Two additional control variables in each specification indicate whether the worker has a permanent fixed-term contract of employment, and whether he has a supervisory role which involves managing other co-workers or not. how many of them are correctly educated (have the 'typical' education), over-educated or under-educated. When the actual years of education of a worker are higher than the mode of years of schooling among workers in a certain occupation, he is considered to be over-educated, and when his years of education are lower than the same mode, he is under-educated. Equality between the education of an employee and the modal years of schooling across different occupations qualify him to be correctly educated (matched), which means that he has the usual years of education typical for his occupation.
The average years of schooling 15 across native and foreign-born 16 workers in each country are presented in the first column of Table 1 . In Austria the average years of schooling are 12 independently from the worker's country of birth. The foreign-born workers in both France and Germany have on average 9 years of schooling, while the French native workers have studied on average for 11 years as opposed to 10 years in the case of German native workers. This could also be illustrated by distributional charts (Chart 1, Chart 2, and Chart 3) of actual years of schooling for each of the three countries of analysis. More than 60 percent of all workers in Austria have 12 years of schooling, which is equivalent to having a high school diploma. In France and Germany, the dispersion is higher given that in France 25 percent of the workers have 11 years of schooling (graduated secondary school), and 45 percent of workers have 9 years of schooling (general high school education) in Germany.
14 One disadvantage of the data is that there is no information on years since migration for the foreignborn workers though in Chiswick and Miller (2005) , this variable has a minor impact on earnings. 15 The average years of schooling have been calculated as the average of the modes across all occupations in a country. 16 Foreign-born workers are defined as all workers born outside the country of analysis. The terms foreign-born workers and immigrant workers are used interchangeably throughout the paper.
Taking into account the modal value of the actual years of schooling for each worker's occupation, Austria has the highest proportions of correctly matched native and foreign-born workers across all countries of analysis: 73 percent correctly matched native workers and 62 percent correctly matched immigrants. In Germany, there are an almost equal proportion of correctly matched natives (50 percent) and correctly matched immigrants (46 percent), whereas in France, 37 percent of native workers are correctly matched as opposed to 27 percent for the foreign-born workers.
The incidence of over-education is quite significant and equally distributed among native and immigrant workers in Germany (35 percent), while in France, workers are less frequently over-educated (26 percent of native and 21 percent of foreign-born workers). The lowest levels of over-education among workers are in Austria, where only 5 percent of native workers are over-educated compared to 11 percent of foreign-born workers.
The incidence of under-education is highest in France, where almost 52 percent of foreign-born workers are under-educated as opposed to 38 percent across native workers.
A further indication of a potential mis-match is provided by the ratio of over- More than 50 percent of all native and foreign-born workers are married where the presence of a spouse is higher across foreign-born workers in all three countries.
Similarly, more than half of all workers in France, Germany, and Austria are employed 17 Highly skilled occupations are defined here as those occupations where the majority of workers have a post-secondary education (more than a high-school diploma), or highly educated workers have a 10% wage premium with respect to less educated workers. For details see Gottschalk and Hansen (2003) .
on a permanent contract basis, and a substantial percentage of native and foreign-born workers in France (60 percent) and Austria (50 percent) have a supervisory position. (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) and the USA (2000) data presented by Lindley and Linton (2006) and Chiswick and Miller (2005) respectively. 18 In all countries, the percentage of correctly matched native workers is higher than that for immigrant workers, but the gaps in the UK and the USA are larger than in their continental European counterparts. In France, Germany, and the USA, over-educated immigrant workers are less frequently over-educated than their native co-workers that share similar characteristics. The UK and Austria are the two countries where overeducated foreign-born employees are more frequent than over-educated native workers.
In all countries of analysis, immigrants are more frequently under-educated than natives with the exception of the UK. The gap between under-educated foreign-born and native workers is highest in the USA (18 percentage points), followed by France, where the corresponding gap is 14 percentage points.
If the distribution of correctly matched-, over-and under-educated is normalised by the native-foreign-born distributions, a clearer picture emerges in Table 2b . In this table, any ratio above 1 indicates that the proportion of natives in realised-matches (or over-/under-education) is higher than the proportion of natives in the entire sample, i.e.
natives are over-represented. Conversely, a ratio below one indicates that natives are under-represented (or foreign-born workers are over-represented). In all three countries, native workers are substantially over-represented in jobs with a correct match of education. In France and Germany, there are proportionally more native over-educated workers, and in all three countries, foreign-born workers are proportionately more under-educated. Similarly to incidences for the US and the UK, these statistics suggest that there is a structural difference between native and foreign-born workers. 18 The UK data focuses only on white male natives versus white male immigrants, while the data for the U.S. is restricted only to males. Tables 3, 4, The ownership of the worker's company, i.e. whether the company is private or state-owned is a significant variable and somewhat surprisingly suggests that working for a private company will have a 10-15 percent negative impact on the earnings of workers across France, Germany, and Austria.
IV. Mincerian vs. the Realized-Matches Approach
Once we use the Realized-Matches Approach and account for the prevalent years of education across the workers of a certain occupation, the impact of the 'typical' education on earnings among native workers in all countries of analysis is higher than that for the actual years of education. These results are in full accordance with other studies on the American and Canadian economies Miller, 2009 and Vahey, 2000) . The returns to 'typical' education range from 8 per cent to 8.8 per cent, some 2 percentage points higher than that for the actual years of education in the case of native workers in France and Germany and 1 percentage point in Austria. A year of over-education among native workers contributes to a 6.8 percent increase in earnings for the French worker, 3.6 percent for the German worker, and 7.7 percent for the Austrian worker, which is substantially less than the return to 'typical' education. In contrast, a year of education less than the usual years of education among workers in a certain occupation has a negative impact on native workers' earnings as follows: -4.2 percent in France, -6.7 percent in Germany, and -7 percent in Austria.
Foreign-born
Employing both Mincerian and the Realized-Matches Approach analysis for foreign-born workers (the last two columns of tables 3, 4, and 5) shows similar dynamics in the earnings function for foreign-born workers across the countries of analysis. The actual years of education have a 5 percent positive impact on earnings of foreign-born workers in France; 3 percent for immigrants in Germany; and 4 percent for those in Austria. In contrast, once the Realized-Matches Approach is used and the usual years of education prevailing among the workers across occupations are taken into account, the impact of the 'typical' education on earnings increases to 7 percent in France; 9 percent in Germany; and exceeds 10 percent in Austria 20 . Given that this tendency is observed among both native and foreign-born workers across all three countries suggests that earnings are explained better by the usual years of education typical in a given occupation, rather than by the actual years of schooling pertaining to 20 The slope coefficients of actual years of education and those for 'typical education' are significantly different across all countries of analysis (France p=0.03, Germany p=0.05, and Austria p=0.06). 
Foreign-born vs. Natives
The standard Mincerian specification in tables 3, 4, and 5 allows for the comparison of actual years of education and their impact on earnings between native and foreign-born workers. The native-immigrant gap in returns to actual years of education is 3 percentage points in favour of native workers in Germany and Austria, and 1 percentage point in France. (Lindley & Linton, 2006) , and does not exist in the USA (Chiswick and Miller, 2007) .
When accounting for the usual years of schooling across occupations, the gap of the 'typical' education estimates between the correctly matched native and foreign-born workers across all countries is not statistically significant. This finding suggests that if a migrant succeeds in finding a job requiring his actual years of schooling, then the impact of her education on earnings is similar to that of a native worker independent of how strict the immigration policy is in the country.
The years of education above the usual years of education of workers across occupations have a greater positive impact on the earnings of natives than on the wages of foreign-born workers. The gap of over-education estimates between native and foreign-born workers is significant in France and Germany at around 2.5 percentage points in favour of native workers. An additional year of over-education among native workers in the UK and the USA has on average, a greater impact on earnings than that for foreign-born workers with a gap in over-education estimates of 1.5 percentage points for the UK and 1.1 percentage points in the United States. The same tendency is valid for Austria, where the native-immigrant over-education gap is 5 percentage points but, however, is not significant. Over-educated native workers in the EU countries (France, Germany, and Austria) with stricter immigration policies are rewarded significantly more than foreign-born workers in comparison to the more liberal US and the UK.
When the education of a worker is less than the usual level of years of education of his occupational colleagues, this under-education has a negative impact on earnings. those who have fixed-term contracts, and do not supervise other workers regardless of whether they are native or foreign-born workers across all the countries of analysis. 21 Note that the migrant population may be subject to a selection bias. 22 The native-immigrant gap in under-education is not significant for the UK.
Combining the results from 2b shows that the efficiency of the labour markets in the UK and the US is lower than that in the other three countries with respect to typical education and overeducation in the case of the UK. In the case of Austria, the incidence of the overeducation of migrants is higher than that for natives with respect to the corresponding total numbers of natives and migrants due to the relatively small number of overeducated migrants and the overall low variability in years of education for both natives and migrants, which requires additional caution when interpreting the regression results.
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The combination of the selection on quality (high-education, high skills) through immigration policy and of the matching efficiency of the labour markets (see Table 2b) could potentially explain the fact that the UK and the US attract some of the best educated and highly skilled immigrants despite the flaws in the matching mechanism in their labour markets.
Robustness checks
One drawback of the data is that the years of schooling have been imputed from the highest completed level of education for each individual, an approach known for having a downward bias on the returns to schooling. 25 The imputation was rather straightforward given that the highest completed degree by each individual corresponds to certain years of education typical for the educational system in each country. Despite the differences in educational systems across Austria, France, and Germany, in all 23 Liberal immigration policy refers to easier access to the labour market for immigrants as opposed to a conservative immigration policy referring to a more difficult access to the labour market in the host country. 24 Please note that the immigrants' sample for Austria is substantially smaller than for the other countries of analysis. 25 See Munich, Svejnar and Terrell (2005) countries the high-school diploma corresponds to 12 years of education on average, while a university degree corresponds to 18 years of education. A further concern with regards to imputing the years or schooling from the highest completed level of education is the degrees in different countries could have a different meaning, which makes the comparison between them a challenging task. For example, the fact that most of the foreign-born workers in France come from North Africa (Morocco, Algeria, and Tunisia) is not that alarming given that all these countries were French colonies in the past, and their educational systems are based on the French educational system, which facilitates the comparison between the educational degrees of their workers. While the years of schooling required for getting a degree might not be that different between countries, the quality of education and the educational institutions across countries do differ and make employers more sceptical of the skills and experience based on degrees held by foreign-born workers compared to natives. To tackle this issue, I conducted robustness checks of the returns to education of immigrants coming from a certain geographic area (e.g. Eastern Europe, Northern Africa). The coefficients are very similar and not significantly different from the ones received when all immigrants were considered as one group, which might suggest that the extent of imputation bias between these two regions is similar or the differences in the human-capital context in these areas work in opposite directions.
A potential concern is that the immigrant variable does not make a distinction between EU and non-EU immigrants. Workers from EU-member countries can move freely within the European Union as a matter of right, while non-EU members will be at least partially selected by the receiving country (visa, working permits, etc.) In the case of Austria and Germany, once the EU/non-EU split is made, the size of the immigrant sample is too small for any meaningful analysis to be made. However, in France there are 504 migrants born in other EU counties, and 1100 non-EU migrants. The regression analysis shows that there is no significant difference in the educational coefficients between the EU migrants and the non-EU migrants 26 both for the Mincerian and the Realised-Matches Approach.
The information on occupations varies across countries. In Germany the occupational variable is based on a 4-digit ISCO-88 standard classification. This variable had to be aggregated to a two-digit level, so that it is fully comparable with the other two countries of analysis: France and Austria. As a sensitivity-check of the German occupational data, different regressions were run, where the occupational variable was at three digit-level and the resulting coefficients were not significantly different from those acquired when using occupations at a two-digit level.
In this paper all estimations are based on defining the 'typical' education as the mode of the actual years of schooling prevailing across occupations. Considering the caveats related to the measurement of education, robustness checks were employed to test the sensitivity of the results to the definition of the 'typical' education. Defining the 'typical' education as either one year less or more than the data derived, the mode of education in each occupation yields very similar results. Thus under these sensitivity scenarios 27 the coefficient estimates are slightly different compared with the standard estimation in all three country datasets, which translates into negligible differences in terms of the effects of education on earnings. Furthermore, I use also the mean and a range of one standard deviation of the actual years of schooling when defining the 'typical' education, and compare the results to those when the mode of schooling has been used. There are no significant differences in the impact of education on earnings when the mean of actual years of schooling is used as a benchmark for 'typical' education.
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High-skilled vs. Low-skilled occupations
In recent decades, the labour markets in the developed economies have been characterised by a constantly growing demand for 'college'-educated or highly skilled workers due to the increasing importance of the strong skill-biased technological change experienced by these economies. Therefore, the distinction between high-skilled occupations (those that demand predominantly highly skilled or college workers) on the one hand and low-skilled occupations (those that demand predominantly low-skilled or non-college workers) on the other and how they differ with regards to educational returns is important in analysing the native-migrant educational impact on earnings.
27 Given the potential correlation between the education variable and other regressors such as permanent contract or supervisory position dummies, both Mincerian and Realised-Matches regressions were run omitting those variables. The coefficients for education are not significantly different from those when these regressors are included. Results are available upon request. college or non-college education, a 10% college wage premium threshold applies, i.e. an occupation is classified as a college (high-skilled) occupation when it pays at least a 10% premium to highly educated (college) workers. In this paper, I use the same thresholds as those used by Gottschalk and Hansen (2003) . Table 7 shows the regression estimates of returns to education based on the Mincerian and Realized-Matches specifications for France and Germany.
Focusing on the Realized-Matches specification and comparing Table 6 to Table   7 , the estimates for the correctly matched, over-educated and under-educated natives working in high-skilled occupations in Table 7 are similar to their equivalents in Table 6 in both France and Germany. However, comparing the regression estimates for French migrants shows that if a migrant manages to get a job in a high-skilled occupation that accurately reflects her educational skills, she will be rewarded substantially more than otherwise (12 percent as opposed to 7.1 percent). While for Germany, the evidence of the above tendency is not that strong; the penalty for under-educated migrants working in high-skilled occupations (-15.6 percent) is significantly larger than that of the pooled occupational sample (-3.6 percent).
Focusing on low-skilled occupations, the penalty for natives being undereducated in Germany (-11.8 percent) is substantially higher than its equivalent in Table   6 (-6.7 percent). In France, the returns to education of correctly matched natives and immigrants working in low-skilled occupations are substantially lower than those of the pooled occupational sample. Comparing further the estimates between the correctly matched French native and immigrant workers in low-skilled occupations in Table 6 shows that French migrants have a significantly lower returns to education compared to natives (3.8 percent as opposed to 6.3 percent) in the case where their education matches the one prevailing in a certain low-skilled occupation.
Overall, contrasting the regression results obtained using the Mincerian and 
V. Conclusion
This paper attempts to explain the relationship between education and wages among native and foreign-born workers in Austria, France, and Germany. While a standard Mincerian specification suggests a significant gap in returns to education between natives and workers, this study investigates to what extent these differences result from a potential mis-match between the actual and the 'typical' years of schooling typical for a certain occupation. The results of the Realised-Matches Approach provide an explanation, suggesting a more nuanced picture: returns to the 'typical' education are very similar for natives and the foreign-born, while natives are over-compensated compared to foreign-born workers for each over-educated worker. Natives tend to be over-represented among over-educated workers (e.g. in France and Germany), which explains why in the standard Mincerian specification natives appear to have higher returns to education. There is limited evidence that foreign-born workers are less penalised for being under-educated compared to native workers although a significant difference is only observed in Austria.
Due to data limitations and methodology changes of variable definitions across and within countries, it was not possible to carry out a regression analysis over time and therefore verify or disprove the Search and Match theory or the Human Capital theory, which both require a time dimension in the data. However, the regression analysis confirms the Assignment theory hypothesis of under-educated workers being penalized more than the rewarded, over-educated workers in Germany and Austria. The
Technological Change theory is confirmed in the analysis for France where the incidence of over-educated migrants from non-EU countries is triple the one for overeducated migrants from EU countries.
The main conclusions can be summarised as follows: Foreign-born workers find it slightly more difficult to find employment in occupations matching their level of education. When they do find employment in such occupations, their earnings are on par with those of natives of similar educational attainment. However, compared to natives, foreign-born workers have lower returns to over-education, which drives the gap in earnings between natives and the foreign-born. This is evidence for the difference in the 'quality' of education among natives and foreign-born employees. That is foreign-born workers both find it more difficult to find jobs matching their education and may also face lower earnings than natives for similar levels of education beyond the prevailing level in a given occupation.
When distinguishing between highly skilled and low-skilled occupations, France rewards over-educated and correctly educated migrants in highly skilled occupations substantially more than natives. While the same is valid for Germany in the case of the 'typical' education of migrants across highly skilled occupations, the penalty for being an under-educated migrant working in a highly skilled occupation is significantly higher than that for natives.
Focusing on low-skilled occupations, it is worth noting that in France the returns to education for correctly matched natives and immigrants are substantially lower than those for the pooled occupational sample. Furthermore, French migrants in low-skilled occupations have significantly lower returns to education compared to natives in the case where their education matches the one prevailing in a certain low-skilled occupation.
Differences in immigration policies (access to labour markets) do not play a role while comparing the educational returns of native and migrant workers who have found a position perfectly corresponding to their education. The gap between educational returns of natives and workers across all countries in this case is non-existent. However, migrant-conservative labour markets in the EU countries of France, Germany, and Austria reward native workers more than they reward immigrants in the case these workers have higher education than that 'typical' for their occupation. In contrast, the more migrant-friendly labour markets in the UK and the US do not distinguish between natives and immigrants in rewarding over-education. The fact that the UK and the US pursue relatively liberal immigrant labour market policies and do not punish migrants for being over-educated, compared to the rest of the EU, could potentially explain the fact that the UK and the US attract some of the best educated and highly skilled immigrants despite the uncertainties of the matching mechanism in their respective labour markets.
The findings of this paper are generally in accordance with previous studies for the US and the UK, which also find little difference in remuneration for correctly matched native and foreign-born employees coupled with an over-representation of native workers in correctly matched positions and for those over-educated in their positions. Furthermore, in the absence of mis-matches across occupations (over-and under-education) , the returns to 'typical' education using the Realized-Matches
Approach for both groups of employees are substantially higher than their returns to education in the Mincerian Framework in all countries. Notes: (a) Computed by using the modal value of years of schooling across occupations (b) Variable not included Huber-White standard errors are in parentheses. *** denotes significance at the 1 percent significance level; ** denotes significance at the 5 percent significance level; * denotes significance at the 10 percent significance level. Married dummy -reference group is not married, divorced or widowed Private/State dummy -reference group is state-owned company Permanent contract dummy -reference group is fixed-term contract Supervisory role dummy -reference group is no supervisory role of the worker Controls -region, gender (reference group is female), industry (reference groups are services and agriculture) Source: Luxemburg Income Study: www.lisproject.org Notes: (a) Computed by using the modal value of years of schooling across occupations (b) Variable not included Huber-White standard errors are in parentheses. *** denotes significance at the 1 percent significance level; ** denotes significance at the 5 percent significance level; * denotes significance at the 10 percent significance level. Married dummy -reference group is not married, divorced or widowed Private/State dummy -reference group is state-owned company Permanent contract dummy -reference group is fixed-term contract Supervisory role dummy -reference group is no supervisory role of the worker Controls -region, gender (reference group is female), industry (reference groups are services and agriculture) Source: Luxemburg Income Study: www.lisproject.org Notes: (a) Computed by using the modal value of years of schooling across occupations (b) Variable not included Huber-White standard errors are in parentheses. *** denotes significance at the 1 percent significance level; ** denotes significance at the 5 percent significance level; * denotes significance at the 10 percent significance level. Married dummy -reference group is not married, divorced or widowed Private/State dummy -reference group is state-owned company Permanent contract dummy -reference group is fixed-term contract Supervisory role dummy -reference group is no supervisory role of the worker Controls -region, gender (reference group is female), industry (reference groups are services and agriculture) Source: Luxemburg Income Study: www.lisproject.org 39 Note: Austria is not considered due to insufficient observations.
